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Physical Properties of 
Rocks 

CIIOF.IvlKKj.frirlu,. ud tow 

\ PVAftf xnw MOWS. OF THE CTnEU-IUSTOm OEPtKCEMCt 
i IF Fllll TdlN'M. SLIP 

W'm < OHi |DMnnbil>i Pl'lib I hit. Sudli Niiuul LibnUtla. 
.Ulfnw>. K»w Mnw (Tin) 

hiKll"»l <l<rr>|, v> nulrlul bliflun l» prmin« b rawbislnl pioV- 
km« or all iji-v fni II no b* fullrohilj Impoiiui In i«on('fcinin Liiui 
tindiholrn'lrinilmlrd iwkuuBj lib fiHloul iMdlutr ilniiwl 
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n m it nil o( lb |wnltu. nlwuikna, ud ulUiim o( tkp , 0,11 id 
••III* ■<!> Tl- llwij piinldn u npliaiUoa for lb dbcicir o*mor) «Eccl 
-Wnrd daii>(<)cb' ilifMlBl of rock.ud »tu> IiJmiin polrolUl diEtaitiln 
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6110 [la site It*, Fracture and Flow 
DISPERSED FLUID FlIM IN FRACTURED RESERVOIRS: AN 
ANALYSIS OF TRACER- DniRHIHEO RESIDENCE TIKE 
DISTRIBIFT IW5 

J. I*. Tester (Oiemlca) Engfnqerti'g Departirent, 
Massachusetts Institute of Technology, Cartridge, 
M.istichusettt,0EI29), and B.A. RoMnson 
A rrethodDlogy for analyzing the Internal flow 
characteristics of a fractured qeothemal reservoir 
using Lrater-detemlned residence time distribution 
(RTQ) curias Is outlined. Enphasls Is pieced on 
co'perlson of the stallstlcal quantities obtained fran 
the tracer curves or different reservoirs or the same 
reservoir aider different conditions. In this way, 
model - Independent Information may be used unarttquausly 
to construct empirical reservoir perfomanee 
correlations. Downhole oeasurementi of the tracer 
response eilttno (run discrete fracture zones permits 
further characterization of reservoir riuld flow 
behavior. Tracer epartmants conducted In prototype 
hot dry rock. (HM) fractured gaottarral mor-tolrs are 
enmlned ustrq those statistical -baud dua analvsis 
methods, (dispersion, tratars, fractures, and fluid 
f lowj 

J. Ceuphyl. Rea,, B, P*p« SB090I 


6110 Rlaidcily, fracture, nd riov 

NEAR SUMAC* IN NITU ITIUS PART I III CORRELATION VITR 
HiCROCMCE FABRIC IftTHIB THE tell BMFIHIRI ORAHITU 
I. PUab (Bapar teens of Ot«La|lc«t klinti, Laees- 
Deberty Caelogleel Atarvaioty ol Col mb It Onivarihy. 
PaliiaJo, Rav Torh 10RU), I. Rngeldar * 

David Tale (Daperlaint of Oaophyalei, Stanford On I vir- 
al ty Stanford, Cali [gioli WO) 

Kt atudlad the cor relation tat von near our face In 
Bitu is raft and she ptalaned orlntation of ■ietacraeki 
it tun quoarlao In tha HL1 ford graniti end mo quarry tn 
ibo Coo way trmltt, Nov Ntopahiro. Tha oriental Ion of 
In olio at rata no dal train td by ovorcerlo, dooroioopoo 
uid fra the atrlke Of Inductd borebela fiMtureo pro- 
duaed by a praaturlaad pocUr. Tha V c •{.,*, 4 «Un»,- 
lloa of vHlIcal alcrncracti no datoralnrd uoln. „ltr«- 
■oatc MttoaMonto to dqiamln* P-oavo valoclt* tv 1 
on acre and in oitu nod In. thin oootlao tnolyooa. 5d 
lltu Vp lot ropy «. ditaraiood fro. int.r-borobol. 
troval tin data. At ell throe olteo, dlreatloao of 
"•F™"" »*"*• (o,) «d lnd«m bereh.il 
fraoiure. are .11 rm 4 vi|h tfa. praf. (n d orU.t.tlo. of 
op«n .Icroc (oak. del.mlnd fra con V- and , h i_ 

Hi' ■*? of (ho. ■iarocraokfni MqniK. 

vtthl. aach plutoo luaiata a) that (ha quarry ir.t. 

. Shrral hihu. V> . 

i!«f Of e09l|«t ftoa ttfUtapocity nr«M. (la titu 
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Alio Elaillrlty, fraciun, and flaw 

NBAR 108? AC* IN SITU STIII9 PART II: A CWPAN1A0N VlTIl 

BT8U8 DIRECTIONS INTERNED PROS EARTHQUAKES ■ JOINTS, AND 
TOPOGRAPHY NEAR BLUE MOUNTAIN LA EE, HOT TORN 
R. Plumb liman t-DOhtrly Cua log leal dbaarvatary and 
Daparlaont of C*olO(Ual Seianeea of Colmbia 
Uaivaraity, Paliaadea, Ntv York 109(A) , T. Eugaldur, N, 
Bbar (Daporuaot of Oaolo|lcal Seiaocta, Onlvariity of 
Ariuna. Tuicon, Arlaona BS72I) 

At alarm outcrop* within 100 In of Rlu> Mountain, Bow 
York, n twarurad at rain roloiatioa during over coring of 
'aurface 1 , 'dooratoppar', and Buraau of Hlnaa bnrahol* 
datamation gauge* . The nojorlty of noaouroBoata oho wed 
at saalaua axpanoion tej) parallel with the coot mpor ary 
tec ionic atreaa field. To further confirm tho orlanla- 
t Ion of in eltu atraee, at two eitea vertical Iracturaa 
vara Induced at borehole wile ualog a pecker- free luring 
technique. Several notei teas eteh rite were then 
tatted for uchenlcel aolaotropy ualog ultraaonlc, com- 
praeolblllty, and thin faction analyaaa, Tha nrleflla- 
Liona of oachanlcal alontrnpy had ■ poor correlation 
with tha praferrod or lam at Ion of alcrotracka oboarved 
la thin Mctiaa. Tha virion* tachalquat lor aaaaurlng 
in altu itreaa orlantatlqna gava iatarnally conalelont 
raaulio dun C) Riaarolly allinad with topographic 
eontoura, and of tan tha aachanlcally at Iff d I reel lot of 
the core. Furthermore, C| aligned with the known eon- 
taporary tectonic atroee, local p-ex«a of oarthquakai, 
FracmbrUo etcuetucca, rod local Jalnii, V\ Interpral 
tha alifOMnt of g. and otbar atrueturaa tn be the 
teault of a Ctedbatk balveen the conteaparery tact sale 
atreoe (US In tha nortbaaitam 0.1.) end tha procaaa or 
Jointing during tha davelopmant of local topography. 
Henca, a t la controlled by local atrueturaa and a 
ref l rot Von ol iha coot mpor ary tac tonic atraaa, but not 
a diriet aaaaura of ii , (In altu atraaa, atraln 
ral nation, fraeturoa, topographyk. 

J. Caopfaya. Rat., 9, Fa par 4B0939 

6114 Clattlclty, praetute, and Plow 
VELOCITY-POEQSITY-CLAY CONTEST SYSISUTIC9 OF POORLY' 
CONSOLIDATED SANDSTONES 

B. J. Email t a, L. E. A. Jones, and R. p, Vang (Daparl- 
ment of ecology and Gaophyaica. Uolvaralty or Visconain, 
Had (boo, Viacom Id 5)706) 

Coapreiilonal waloeillai hava bean oaaturad aa a fonr- 
tlon of confining preoaura for founoan Haat Delta Block 
(Loulal ana) aandatona roraa. The dry velocity data for 
thaae poorly-cooiol Ida ted aanditonaa at 10 KPa confining 
praaaure plot aa a linear volocity-danalty trend with 
uell-caauUdoied aanditnnai but not Ionia aanda. The 
dry valocily data alio Ifcow llnaar tranda of dacraaaing 
velocity vith Inc railing poena I ty along contour! of con- 
■lant clay coolant aimilar to Lboea obtained at 4D HP* by 
Toaaya and Nor [198]) for .unrated aaodatone*. Ike apac- 
ing batvraa clay eontoura Indlcataa lhat a largo port loo 
or tha valatity variation with clay contant (a dua to 
■Icroporoally, which i* not Included In point counting, 
within tha claya. Iha ilopn of tha valocily-poroatty 
tranda Indicaiai that coaantatlon locraoiaa with d.eraaa- 
ing poroalty. 

J. Cfjphyi, Boa. , B, Paper 4BI02B. 


Planetology 


J. Oanybyr. lea., I. fagot SWWW 


S5»5 Surfitt of planets 
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ZA. Star '* * in, ° ri ' a 91i05)l 9 ' L - W 
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Map Projections with 
Freely Variable Aspect 


1 ABLK I. Defining Li[iin linns fur Kcpioi'iiNitivc \l;ip I'mjcctinns 


J. Graham Cogley 

Deparimenl of Geography. Tienl Ihliversily, 
Pelerlmrougli. Omarin, Cnnadn, Kft| 7B8 

Introduction 

Recent cnnliibulions lu Eos [Sfnlhmus, 19H1; 
Mcfliyfr, I0hl; Mnnlyln, 1982; cf. also Ross, 
1981; McBiyle, 1982] hnvc i! esc tilled map 
projections that will be valualilc to occiinogra- 
plicrs who need accurate Inn visually eifcciivc 
displays uf the ueeanii realm. The presem ar- 
ticle is an attempt m redress the balance in 
favor of sludenis of the tumi items and more 
generally in fttvor of workers who need tint — 
and in some cases should not — stipulate lhai 
parallels be horizontal si might lines. There 
are several very good introductions io die 
study of map projections [.SVern, 1962; Richar- 
dus and Adler. 1972; Snyder, 1982], but ii re- 
mains a somewhat inaccessible subject be- 
cause of cunluscd nomeiirlmure and classifi- 
cation. I shall try here iu nuke a giasp of the 
outlines of the subject mure aiiaiiiithlc by us- 
ing a simpler tuna i ion ami in particular by 
generalizing the troublesome concept of '‘as- 
pect." This leads lo a range or cariographic 
possibilities for effcciive portrayal ol phe- 
nomena lhat are not regularly distributed 
with respea lu die geogiaphic.il coordinate 
system. 

Recent examples of die use or map projec- 
tions in the geosciences range from entertain- 
ing, as in the use [Ethhnrdt, 1983] ol Lee’s ico- 
sahrdral projection [Lee, 197(3} io display the 
Seasat geoid. to imaginative [Huger and 
O'Connell, 1981] and ingenious [Hnrrium, 

1972]. Our impressions of plunciaiy surface 
morphology are substHrilinlly improved by 
the maps of Venus. Earth, and Mnrs on or- 
thographic and Sansun projeaions shown by 
Kobrick [ 1981!]. On die other hand, problems 
in which the earth's rmaiion, and, therefore 
latjliule, are physically important tend to 
evoke conservatism in cartographic illnsi ra- 
tion. Thus, oceanographers je.g., Mi linde, 
1981; Mantyla, 19821 prefer maps « -it which 
lines of latitude or parallels are luni/onial 
slraiglil lines. Meteorologists seem to prefer 
maps on which lines of longitude or meridi- 
ans arc also straight ; the use of ihc ivlindrkul 
equidistant projcciion is vety widespread 
among climate modelers. 

Simple prtijeciion.s such as the cylindrical 
equidistant are familiar in everybody. e«o- 
noniical to produce, viml compatible wills the 
tabular format or must data storage schemes, 
but ihcrc is a price to be paid for this simplic- 
ity. It is difliculi, for example, to visualize die 
polar regions adequately on a cylindikal 
equidistant projection and impossible on a 
Mercator projection. If geographical latitude 
u notan especially significant coordinate, as 
in studies of the distribution of plate bound- 
aries [Cog/ry, l984r]orol eontincimil mnr- 
phology [Cogley, 1984(1. 6], there is in princi- 
ple no reason b'dtcr than a deep-vooted cou- 
viciion lhat north is “on top”) why parallels 
should be horizontal or even why lltey should 
he simple curves. .Sometimes, maps have to 
tttvc conflicting requirements: In pulacogcn- 
graphy, base maps must Ik* Minnie iT they arc 
lo be convenient [Smith and lirideti, 1977; 

Smith et al., 1981 1, and palacoclimnlic interests 
arc well served by maps with horizontal par* 
fuels Je.g., Seotrscet «/., 1979], but the dislri- 
wuioii of tiie comincius is difliculi io appre- 
ciate if several «f them are smeared around 
the edge of the map. 


In what follows we assume throughout that 
the earth is a sphere. \M a spheroid, and in 
keep the development within manageable 
limits we deal only with single continuous 
projections. Interrupted and combined pro- 
jections ]c.g., SfiilhrM, 1983; Snyder, 1977; 
Miller. 1941] arc not considered. They in- 
volve com plicated peripheral programing, 
and their appeal ancc is sometimes difficult to 
predict in aspects other dian the direct as- 
pect. To show dial the scope offered by con- 
tinuous projections is very wide is one of the 
purposes of this paper. 

Aspect Parameters 

A map projection is a set, usually a pair, of 
equations that describes a transformation 
from three-dimensional spherical coordinates 
to two-dimensional rectangular coord inaies. 
The inverse i runs forma linn is described by a 
sci of inverse equations |e.g„ Cogley, 1983]. In 
most uses of map prcyectiuns the spherical ra- 
dius is a constant, and the size of any given 
map is also a constant. These constants, and 
possibly a sralc factor as well, can he applied 
as multipliers after other operations arc com- 
pleted. ami they need nut appear in the 
equations ihal define die map projection. 
Nevertheless, we require in general three 
spherical coordinates to specify completely 
the transformation from the sphere tn ihc 
map plane. This is because during the trans- 
formation we may wish to change not only 
die origin but also die orientation of the co- 
ordinate system, hi other words, we may wish 
io rotate the coordinate system as well as to 
translate ii along one or liodi of ihc available 
directions. 

The simplesi menial picture ul these opera- 
linns is obtained liv looking mi die geographi- 
cal tomdinaie system of parallels and meridi- 
ans as a rigid wire mesh lived in place nti the 
splicie. The evcniu.il map cuoulinaie system 
can ilicn Iw seen .is a second rigid wire mesh 
wlik.li can be moved over die splicie at will. 

Ai first die two mc.shcs coincide, but we can 
choose to shill the origin of the second mesh 
anywhere we want and we can till die second 
mesh sit am desited .ingle io die lust. I he 
map prtijecnon is done hum the second uicsli 
to ihc plane of the map. lty splitting die pro- 
cedure in this wav we achieve a considerable 
reduction in the quantity of notation. Projec- 
tions ane always defined with respect to die 
same cooidinaic system (the second wire 
mesh), mid the aspect of any map is defined 
in terms of a rotation which has nothing to 
do with the projection being used. 

This rotation is formally identical with the 
finite rotations used by lecionicists io reas- 
semble comments; it is defined by 
x =* Sx' (!) 

where x = (cos 0 cos K, cos 0 sin X, sin 0) is 
the map coordinate system (i.e., that of ihe 
second wire mesh), x' = (cos 8' cos \\ cos 8' 
sin X', sin O') is die geographical coordinate 
system, and S is the rotation matrix [Kreysiig, 
1979, pp. 397-40 1 ]. Geographical latitude 
and longitude are 0' and X', respectively. The 
rotation matrix can be specified in terms of 
three spherical “Euler angles,” those chosen 
here being the geographical latitude 8o and 
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Azimutfud 

azimuthal equidistant 
orthographic 
(lemon's eye 

lamhcit uzimiulml cquiure:il 
giumuiuic 

sicrengrapliic (v. infra) 

Cylindiictil* 

cylindrical cquiilistunl 
cylindrical cijiiiarcid 
Gall's “sicreogniphic” 

Mercator (v. ini in) 

Nonctniirnl 

Sanson 

' MollwL-idc (r is defined by 2 r + sin 2r = u sin I) 
and can Ik found l>y iteration or polynomial 
approximation) 

Aitoff 

Hammer 

llricsciiiL-isicr 

Confmmuh 

Mercator 

xtcrengiaphic 

Lagrange 

Miller obluted sieieo graphic 
August 

Lee rectangular 
l.cc cllipiit 
Lee lelraliediir 


M = tli + iX Xlercalor 

•S * Unh i M sicrcnginphic 

L = tanli j M Lagrange 

Afi ■ S + ftS' Miller obluted steieo graphic 

d« = L - i L i August 

Lr = 2 sc' 1 (I./VF) Lee rectangular 

Le = siiili (7rLr/(4X")| l.ce cllipiit 

Lt = sd" 1 (2 exp M) Lee lelraliediir 

Noialion: 0 = latilude; i|i = isnmciric latitude = aresinli (umO); X = Ifmgimde; u = aic distance 
from origin = iiruc«(cos0cos X); fl = am os [ms 0 ms (X/2)|; A = an cos (sin 0/sin «t, It < n <" w; (/ 
= imipeasiimi = Ajt sin A; V' = man nordiing = ft ms A; ft <t' 3 + l’ 3 )" 2 ; A => 1 unless specified udi- 
erwisc; i = v-l, Kartli radius ancl oilier scale hu tins (except /») are assumed equal u» 1. k',K‘ arc 
parameters ol elliptic integrals; sc, sd sire Jacnliiiin elliptic liiiu litms [Lee. I97t»: Ahrnmuwiti mid 
Stegnn, llMifi], 

*Unmiiiii is -tt/2 < 0 < ir/2 and easting V = X. 

tUumiuus vary, some projections having several singular poiniv, ( r = I in/. Y = Re/, where / ri 
die quaiilily on die IcU side of die defining equation. 
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cos 0 sin X J - I cosfleCOsXr cos 0 r sin A r fin 0, If cosfl'.BinX’ I . ** 
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_J ^»ignum funcllon, sgn, need' P o» be defined for Ipl > */g, but it k convenient io do so- lri 

Dhv*Au a te e bra of Eulerian rigid 1 rotation in a Form suitable for computer, cartogra gr 

r Y- All angles are in radians. ' . ' ' ■ ■ ’ ■ n r. 


Inngittidc Xu of the origin and tile azinuidi (■. 
Tiic azimuth is the angle made at the origin 
between rays (o die north [Miles of the geo- 
graphical and map coordinate systems; ii is 
positive comiicrLlnckwise from geographical 
north, so dial a positive azinuidi puls the 
geographical north pole in the right half of 
the map. Figure I gives a tie rival ion u( the 
rotation matrix, billowing, lor example, JrJ- 
ftryt mul feffteys \ l *l. r »i»| I nit in a lorm suitable 
for piogRimiilg. 

The liillei angles (fl-. A». p) are n«i| die 
same as ill NSC used (o icasscinlile conliiieitls, 
since die three Lomponeiit roialinns are 
ahum different sets ol axes ill die two proce- 
dures. In plate teimnics only one continental 
outline is minted at a time, w lie tens here the 
fill ire cult tents of die map are being rotated. 

I lie .ii Iv .mi age "1 i housing I).., and p is 
that ilicv aie easy lu visualize in terms uf die 
desired end product: fl.*and Xu usually define 
the physical center of the map, while p can Ik 
estimated with fair accuracy by eye on a globe 
or other map. 

Table I is a list of selecicd projections, in- 
cluding some in common use and some made 
more useful or versatile when the principles 
discussed in this article arc applied to them. 
The lable emphasizes lhat all the commonly 
recognized aspects of ihese project ions are 
contained within their defining formulae and 
equation (I). Thus, for example, there is no 
need to discuss separately the direct, oblique, 
and transverse (i.e., polar) aspects of the ste- 
reographic projection. However, the icrmi- 
nolngy of aspect makes a good introduction 
to die "new" projections to be discussed in 
the next section. Wray 11974] shows that in 
general there are seven distinct aspects, not 
the conventional three. (There are projec- 
tions with more than seven aspects, but they 
are not considered here.) Most of the com- 
mon projections are conical (i.e., aziimuhal, 
conic, or cylindrical), and in conical projec- 
tions four of the seven aspects reduce in pairs 
to the oblique and (he direct aspects. Since 
the graticule has an axis of symmetry one of 
its coordinates, the longitude, is arbitrary in 
that a roiation through an angle of longitude 
leaves the graticule unchanged. Thus Tor a 
given Xn only three aspects are available in a 
conical projection: direct, with Do = 0°; trans- 
verse, with flu « ±90°; and oblinue, in fact in- 
finite in number but by convention regarded 
as one, wilh 0° < lOol < 90°. In conical projec- 
tions the third aspect istramcter, the azimuth, 
is redundant, ana its only cfTcct is to rotate 
die image of the graticule. Although this ef- 
fect can he achieved more cheaply bv looking 
at the map slantwise, it can be useful to speci- 
fy the three aspect parameters, explicitly ill 
combination with the four "window parame- 
ters." These last control the extern of the 
map and can be specified as l|ic four dis- 
tances in degrees of arc from the origin to 
die left, right, lop, and bottom edges of the 

fl‘ n P- 

The three aspect parameters offer more 
scope Tor experimentation when ihe projec- 
tion is not conical. The fundamental triangle 
of die projection [IVrnjr, 1974] is now no long- 
er degenerate, and there is one aspect for 
each of its vertices, one for each of its sides, . 
and one for its center. Again, (he ofT-vertex 
aspects arc infinite in number, and again one 
of the coordinates of the graticule is arbi- 
trary. The Hspect parameter Xo provides only 
a translation of the earth’s surface beneath, a 
graticule the physical appearance of which 
does not change; this Lransliuion Is of course 
often crucial ip the appearance of die fin- 


ished man. ilotvcvcr. it is the exisiciK e of two 
iionlris’ia! aspect puraiuiMcrs Mini makes non- 
cnnical projeUKiiis so inlet csling. 

’I here art- in.itiv such ptnjviiunih. but here 
we shall unis idol only those.' that have ellipti- 
cal limbs. A l'uiidiiineni:il tail in the shuts- ol 
map prnjeuions is that ihe sphere is not a cle* 
velnp. silk' sitri in v. In topulngii .il term* this 
means lluil die sphere inrun be mapped into 
die plane willumi one or more < ins billowed 
bv out- or iisoie rumiiiuuiis distot linns, hn 
example, die Meuauu lequiies ino "piu- 
priihs." one at e.u Ii pule «il ihe map grali- 
iiilc. while the siL-reogmphK and 1 aim lien az- 
imuthal cqilkireul requite one pinprick at l In 
antipodes ul the origin. In general, pr< qet- 
lions with elliptical limbs require a ml of 
length I8H 0 beiseern die poles of the ma|i 
graticule along the tncrulian anriimdul io du 
origin: this cut is. in fad. die Jimh ul die pro- 
jection. Because sve now have diree asjieci pa- 
rameters ra liter than iwo. we are able io 
make the cut along any half gteat rircle we 
choose. 

Bulb cuts and disluriious aie inevitable in 
any map projection, and a practical conse- 
quence of (his is dial all maps ]>unrny some 
regions well and other i eg ini is badly. When 
choosing a projection io suit a particular pur- 
pose, one of the aims is therefore to assemble 
the interesting parts of the world in well-por- 
trayed pans or the projcciion and to have 
badly portrayed parts of the projection corre- 
spond to less interesting purls of the world (if 
any). A movable limb, as provided by the 
three aspect parameters, considerably in- 
creases the scope for approaching this aim. 

In die next section, these ideas are illustrat- 
ed wilh a seiies of maps in which the third 
Euler angle, the azimuth, is nonzero. The 
ideas themselves are not new: Finite rotations 
on the sphere [Jeffreys and Jeffreys, 1950] have 
been understood For 200 years, and under- 
sianding of (heir application to map projec- 
tions has grown more explicit during the pre- 
sent century. One of the earliest uses of a 
nonzero azimuth was by Fairgrieve [1928; cf. 
also Close, 1929], while Spilhatu (1942, 1975] 
seems to have been the first to appreciate the 
generality and potential or the idea and H'niy 
[1074] provided an important mathematical 
framework for it. I consider the presentation 
given above to be an advance because it sim- 
plifies the notation; it is probable that the es- 
sence of the simplification is already embod- 
ied in computer programs ut ninny centers of 
cartographic research [c.g., Morrison, 1980; 
ilfeftyjrr, 19fl4|. 

Illustrations 

The climate modeling and remote sensing 
community je.g., Manpheaud Stauffer, 1080; 
Hartmann and Shari , 1980] seems to be cau- 
tent io show its i-osults in very simple carto- 
graphic formal. CHnimologiats do not often 
venture beyond .cylindrical projections, usual- 
ly the cylindrical equidistant, supplemented 
by assorted transverse-aspect maps uf the . 
north and south polar reginnS;5/r/Jiras el zr/.’s 
use [1981] of the Hammer projection is un- 
usual. This Is a pity because the interaction or 
the poles with the middle tind low in ii tildes is 
a central problem in modern climatology. 
Such qucsiioiis as why the equatorial regions 
are not holier than. ~3(PC, why- the south 
pole is colder than the north pole, and why 
the equator-to-poJe temperature difference is 
of the order ot 5Q"C (rather than 2Q°G as 
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TABLE 2. Useful Sets of Aspect Parameters 


Parameter 

25. -r». an 

2ft, 17ft. 70 

GO, 10. 7U 
45. Hfl, -30 
50, -SO. 10 
30. 60. 43 
45. -30. -90 


45. 0, 0 
0. 20. -70 

-70. 15.90 
0. 48. -45 
37. 12, 15 

-35. 1GB, 20 


Suhjci i 

land masses (limb from Alaska to 
soul hern Pacific) 
lamlnv.isst.-s (limb lvtnt\ Florida to 
Indian Ocean) 
continents 
Eurasia 
North America 

Atiuenrasia in front hemisphere 
lam Images (limb liinn cast Partin' 
to central Indian Ocean; poles on 
horizontal mklliuc) 
inhabited latirini asses 
lain (masses (limb from Hanoi in 
It [Clique) 
world ocean 
British Common wealth 
global plate boundary system, cut by 
limb in only une place 
global plate boundary system, cut by 
limb in only two places ("back 
view”) 

l beta form equator ecu losing poles 


0, Ko, ±90 

In degrees. 

* Unpublished data. 


during the Cretaceous), are nut answerable 
by cartographic means; however, a more ven- 
uircsmm- use of available map projet lions 
may help in deciding, for example, whether 
these questions lire the right ones to ask. The 
top lipiuc oil the cover shows die global dis- 
tribution of annually averaged .tut lace albedo 
nil a Mnllweide cquiarml projection with as- 
pen |Mtrametcis (0". k», p) “ (<'. :*9. Stir* 
lace iilhcdo is sin iniporiant climatic vat iablc 
because ill its role in the radiation Ixilance 
and the feed kick which it provides llirouglt 
its nonlinear dependence on temperature. 
The top figure on the cover shows dial the 
hemispheric discrilnitions of surface albedo 
are quite r liller cm. ISolli have jwilar maxima, 
hut the nuriheru maximum is more extensive 
and of lesser amplitude than the sun them . 
Su|K.*riiii|Kised on the dominant zonal align- 
ment ol the cull tours can be seen die impor- 
tant Itillueute of laud-sea tom ram, the lesser 
but significant roles played by sea ice extent 
and dynamics and by subsidence in tropical 
I. it it tides, and :t variety ol meridional struc- 
tures due to topography and other factors. A 
map in which both poles arc equally well dis- 
placed can he a I bought- pro viking adjunct to 
conventional maps in which either lwuh poles 
ate Iwdls displayed or one* pole is not shown 
at all. Naturally] one does not get something 
[or nothing: We have hud Lu sacrifice realism 
at the cqitiiuir, which has become a theta- 
sha|H!(l object comprising ihe vertical midlinr 
of the map and the limb. 

1 hr bottom ligure on the cover illustrates a 




Ca-gley* 


Cogley (1 984ii. 6| 

Cogley [ 1 9846] 

Coffey [ 1 9846] 

Qjglcy* 

Bartholomew s atlases 


Srmmrtifrr [Il)53| 
Spilhaus [1975] 

Spilhaus [1942] 

Fairgiie ve [ 1928] 

Conley [l9H4r ] 

Cogley [I984r] 
various [c.g., Stem, 1962] 


Fig. 2. I he lOjxigraphy nf the cottti- 
■iciit of North America, drawn at a verti- 
cal interval of l kin on a Hammer cqukur- 
eal projection (50, -90, HI). 
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problem in which the regions around the 
iinth of the map can legitimately be regarded 
as "uninteresting." This is an attempt to show 
the continents in their relationshijK to each 
other, with particular reference to their ex- 
tent and In their serial contiguity. The aim is 
thus to keep continents away front the limb, 
and ui do this it is necessary to find a half 
great circle which passes entirely through the 
oceans. A number of lilies meet this require- 
ment. Spilhaus [1975] suggested a limb ex- 
tending from Hanoi to Iquitpie and defined 
by the aspect parameters (0, 20, -70), blit this 
limb cuts through continental crust in the 
South China Sea. In the bottom figure on the 
cover the limb runs from the neighborhood 
of Guatemala to a point west of Perth. Aus- 
tralia, and pint luces a pleasing and informa- 
tive arrangement of the mot incuts. 

The map is drawn cm a projection due to 
Lee [ 10701 which achieves the remarkable Teat 
nf mapping the whole sphere cunfoi mally 
ill in an ellipse. The lummon conformal pro 
jcclions have one or mote points at infinity, 
and this new whole-earth conformal map- 
ping, which is fice of gross distortion, de- 
serves »o be more widely known. It is impor- 
tant to caution the viewci dial the conforma- 
lity of the nup guarantees local cor redness of 
shape bin at the same time guarantees in- 
equality of areas from locality to locality. The 
continent of New Zealand is somewhat small- 
er than Arabia, not several times larger, and 
the continents as a whole occupy 41 'c or die 
earth's snfaic. not -20$ as suggested by the 
bottom figure on llte cover. Most nf the con- 
tinents, however, are displayed with compara- 
tively minor interior distortion, am) regional 
subjects such as the separation of Madagascar 
from Africa or of South America from Ant- 
arctica are accurately depicted. For some pur- 
poses the separation ol Antarctica from Aus- 
tralia might be considered a flaw, but this can 
easily be remedied with a different choice of 
aspect parameters. Table 2 lists several other 
parameter sets that serve a variety or pur- 
poses related to large-scale tectonics and oth- 
er matters. 

The apparatus used in selecting the param- 
eter sets of Table 2 consists of a globe and a 
length of knotted string. Usually a first guess 
followed hv a fine adjustment is enough to 
yield satisfactory results. 

Note that the selection of a particular as- 
pect is independent of the choice of man pro- 
jection. The same map as shown as the oot- 
toni figure on the cover is shown in Cogley 
[1984a] on a Hammer eqtiiareal projection. 

The utility or projections with three non- 
zero aspect parameters is not restricted to 
maps of i lie whole world. Figure 2 is a map 
of the continent of North America drawn on 
a Hammer (50, -90, 10); the origin is at the 
center of die object of attention, and a small 


Fig. 3. A palaeogeographlc map for the Wenlockian (middle Silurian [Srotete el at., 
19791) on a Briesemeister equiareal projection with the aspect parameters (-35, 20. -30) 
chosen so as to keep land masses away from the limb of the map. , 


clockwise rotation gives the map a qualitative | 
symmetry which would be lacking if us center t 
line were a geographical meridian. The 1 

northernmost and westernmost pans of 
North America often receive inadequate 
treatment in standard maps centered on the 
equator or the north pole, and few printed 
maps are equiareal. Equality uf uteas is a pre- 
requisite for purposes such as the hypsomet- 
ric comparisons for which Figure 2 was 
drawn [Cogley, 19846]. 

As a final illustration or the potential ol 
skew projections, consider a problem men- 
tioned earlier, viz., the difficulty of simulta- 
neously achieving conflicting aims in palaeo- 
geographic mapping. The need to appreciate 
at a glance the latitudinal disposition or the 
continents is rightly regarded as paramount 
by such workers as Scotese el at. 1 19791 and 
Smith el at. [1981]. However, the price paid 
for this decision is that in at least some pa- 
laeogeographic maps some of the important 
details are unrecognizable because they are 
near the edge of the map. The cost is only 
partly recouped by presenting back views as 
well as front views, a point well illustrated by 
llte middle Silurian maps of Scoiese el sL 
[1979]. Figure 3 shows some of the detail 
from Scotese et al.’s Figures 15 and 16 on a 
Briesemeister (-35. 20, -30), which has a limb 
passing through the oceans of the Silurian 
world. The convenience of straight parallels 
and zonal symmetry is lost in Figure 3 but is 

f ianially regained by emphasizing the paral- 
els anti the poles at the expense of the me- 
r id inns (which are somewhat arbitrary in this 
context). Maps such as Figure 3 are valuable 
supplements to standard palaeogeographic 
maps because palacoclimatology is only a pan 
of palacogeography. Magnetically determined 
palacolalitudes arc of course the key to conti- 
nental reconstruction, but. apart from this 
technical point, geographical latitude is only 
significant in palacotec tonics if one wishes to 
consider ellipsoidal membrane stresses. Maps 
such as Figure 3. and for that matter the bot- 
tom figure on the cover and Figure 2 also, 
have exactly (he same mathematical validity 
and physical meaning as maps that have sym- 
metry with respect to the earth's axis of rota- 
tion, and they share their stated purposes ei- 
ther equivalently or better. 

Conclusion 

The convenience of maps on which paral- 
lels and meridians arc regular curves is obvi- 
ous: It is easy to add detail to them by hand, 
and the results of different workers are easier 
to compare if they are shown oil widely used 
projections. Mu ic adventurous use by the 
geoscience community of a wider range or 
projections would, however, he a welcome de- 
velopment. It would help us in the genera- 
tion or new questions and in the unlearning 
of old prejudices. For example, the large size 
of Greenland and the remoteness of Siberia 
and Alaska (which are tectonically contigu- 
ous) arc widely and wrongly believed in be- 
cause of utir limited cartographic diet. The 
tectonics of the Arctic remains obscure today 
for a number of reasons, among them not 
only the inaccessibility and complexity of the 
subject matter but also the choice of dircct-as- 
pcct Mercator maps to express the main ideas 
of plate tectonics in the 1960's. Similarly, one 
cannot help but suspect that the weakness ol 
general circulation climate model perform- 
ance at high latitude is due in some part to 
mapping conventions which dectnpltasizc the 
geography of the polar regions. Divorcing the 
aspect of a map projection from its defining 
equations, as explained above, is a valuable 
advance in cartographic technique which 
should help earth scientists to increase the 
versatility and sophistication of their picitues 
of spatially distributed phenomena. 
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Moving AGU Meetings 
Sites 

A recent letter to Em by AGU member 
Dan Baker (March 14, 1984, p. 9ft) sug- 
gested that a method of reducing the at- 
tendance at the Fall AGU meeting would 
be to move it from San Fran cisco to his 
namesake, namely Bakersfield, He cited as 
a precedent the probably reduced atten- 
dance at (he (at dial lime) upcoming 
Spring Meeting to be held in Cincinnati, 
While neither of us is promoting cities 
with names similar to ours, nevertheless 
we both believe that the tcccui meeting 
held in Cincinnati was a great success, 
even with the reduced numlier nf regis- 
trants. The arrangements in the Conven- 
tion Center, ns well as the pioximity of 
the hotels to the convention center and 
the amenities in the hotels were nil excel- 
lent, and easily matched nr surpassed the 
facilities in any of the cities in which the 
major meetings have been held to this 
time. Furthermore, wc would like to make 
a qualitative judgment that the number of 
attendees at (he individual sessions were 
perhaps as large as in a Baltimore or 
Washington meeting. In those meetings 
the number uf legist ran is may have been 
larger, bill the number of attendees at the 
given session may have been smaller; a 
significant proportion of the attendees at 
any given time would likely be visiting the 
offices of their contract monitors. Admit- 
tedly, the Spring Meeting has been an ide- 
al opportunity to both attend scientific ses- 
sions and to lubbv for additional research 
support. However, such lubbying docs not 
necessarily make for increased attendance 
at the scientific sessions. 

In summary, we applaud the program 
committee for finding such an excellent 
site for a meeting as Cincinnati. We think 
that those who failed to attend missed an 
excellent technical meeting as well as one 
with outstanding logistical arrangements. 
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Satellite Troubles 

Two satellites operated by the National 
Oceanic and Atmospheric Adminisiraiinn 
(NOAA) cncounieted serious trouble recent- 
ly- 

The Geostationary Operational Environ- 
mental Satellite (GOES) that provided weath- 
er pictures for die eastern half of the United 
States and Canada, all of Central anti South 
America, and much uf the Atlantic Ocean, 
failed on July 29; an incandescent lamp fur 
the encoder burned out. In mid June, the 
NOAA-8 environmental monitoring satellite 
lost its nliiuide control system ami began 
tumbling in orbit at the beginning uf July. 

The satellite includes a payload called SAR- 
SAT that enables the satellite to relay emer- 
gency signals from downed aircraft and ships 
in distress. 

In response to the blanking out of GOES-5, 
also known as GOES-East. NOAA moved its 
sister satellite, GOES-6, also known as GOES- 
West, eastward from over the equator at 
135°W longitude to 98 a VY longitude, accord- 
ing to William M. Cal limn, deputy director of 
NOAA's office of satellite data processing and 
distribution. The troubled GOES-5 had been 
at 75 6 W longitude. The shift enabled GOES-6 
to monitor the United States and to help 
watch for hurricanes during this peak season. 
Tlte western Pacific Ocean. Hawaii. Alaska, 
and the eastern portion of the Atlantic Ocean 
arc not being monitured by □ geostationary 
satellite, but polar satellites pass over the ar- 
eas twice daily. 

Although GOES-5 can no longei make im- 
ages to send tu cat th. its communications 
transponder still works, Callicou said. Data 
collected by the functional GOES-6 can be 
transmitted over the GOES-5 transponder; 
weather facsimile data also can lx 1 processed 
for useis at llte fringe or the satellite cover- 
age. 

Built hi Hughes Aircraft Co. ami launched 
in 1981, the $4()-inillif>n GOES-5 satellite was 
expected l« operate lot 5 years. The four sat- 
ellites pieccding GOES- 5 also failed r.iilier 
lli.ui expected. The laihue «>l the GOfcS-5 
satellite lias "ucaled a lot ol «*■ >ii%lc a ni.ii i« m.'* 
(•allium said, and mine •>( the dvnaniUs ■>[' 
the wemliei p:ittertt\ have been missed. How- 
ever. Sturm wai i tings r.m he issued adequate- 
ly with (jOE.S-l». The next GOES spat cent ft is 
scheduled to lie launched in Mav 1986. 

Backup for the other troubled satellite. 
NOAA-8, is hang pinvuled )i\ tin St »AA-ti 
satellite. NOAA-it, wlikli s.m u-ver much r>| 
the cnvimiii tie mal moiiitoriiig lust hv the fail- 
ure uf die NOAA-8 satellite, has die ability to 
ptneess images, mu soundings, however. The 
NOAA-8 satellite, launched March 28. 1983. 
is the first in a scries of three advanced TI- 
KOS-N satellites. It began showing problems 
on June 12, according to Charles E. Thicnel, 
deputy meteorological satellite project man- 
ager at the Goddard Space Flight Center. On 
(lint day, the satellite's gyrus desynchronized- 
Gutiiimied clock disturbances interfered with 
the meteorological instruments, preventing 
the transmission of good data. Over the 
weekend of June 30 to July I, the spacecraft 
began tumbling. The secondary oscillator, 
which would lie the automatic backup to the 
primary oscillator thnt failed, is not accessible 
via remote conlrul. The next advanced TI- 
ROS-N satellite, scheduled to be launched 
November 2, will be able to be controlled re- 
motely, CallicoU told Eos . — BTR 


July Streamflows 

Flows of most of the nation's key index 
streams were average to well above average in 
the first full month of summer, according to 
the U.S. Geological Survey (USGS). Depart- 
ment of Lite Interior. 

A USGS network of 173 index gauging sta- 
tions provided ihe regular month- cno check 
of the status of sircamllow conditions across 
the country. During July, Hows at 83 sites 
(48%) were well above average, that is. in the 
upper 25% of long-term record. Seventy-one 
stations (4 1 %) were in tlte normal range. 

Only 19 stations (about 1 1%) were In the low- 
est 25% of record. 

The generally above average streamllow 
was reflected in conditions of the three major 
U.S. rivers. Tlte combined average flow of 
the Mississippi, Si. Lawrence, ndn Columbia 
rivers was 820 billion gallons per day (bgd), 
or 30% above average Tor the ntoiilh. The 
three rivers drain more than half of the low- 
er 48 states, thus providing hydrologists with 
a quick check on the status of the, nation's wa- 
ter resources. 

Average flows at die key USGS 
gauging stations were In, the upper 25% of 
long-term record for July in most of die 
northeast; the Middle Atlantic states into 
Georgia! and the upper, Midwest, Rocky 
Mountains, find Pacific Jfonhwett states. 

Record high or near n*prd high average 
Rows for July occurred ai 18 key locations in 
16 stales: Alaska, California, Connecticut, . 
Florida, Georgia. Iowa. Maine, Minnesota, 
Nevada, New Jertey, New York, Oregon, 
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Pennsylvania, Rhudc Island, South Carolina, 
and Vet mom. For example, flow uf die 
Etowah River at Cauiuit, Georgia, averaged a 
LI bgd, the highest measured flow for July 
since recordkeeping began at llte site in 1936. 

In contrast to the many reports of strcnin- 
flow in the record high range, record low or 
near record low (lows occuricd at seven sites; 
three in Hawaii, two in Texas— where 
drought conditions jiersisicd— and one each 
in Alalxtina and Puerto Rico. 

Hydrologist llai Tanu uf the USGS Nation- 
al Center in Kesi»n said that gt mind wai er 
Icvch were aUivc average over most of the 
cutimry in July. Monllily low levels for Jttlv 
occurred at key observation wells in Man An- 
tonio and El Paso. Texas, i eliciting the gen- 
eral below average precipitation and stream- 
flow conditions that have persisted in parts of 
Texas for 1 1 of the last 12 months. 

Tang said the contents of reservoirs were 
generally average tu a hove average in most of 
ilic con in iv, wiili excepiimis nuietl in Texas, 
soiidicrn Oklahoma, and western Kansas. 

The U.S. Grnlogiral Survey, in im iperat ion 
with stale and local organizations, n.itiinclv 
gathers daia on the quantity and qu;dit\ nl 
surfacewater and grmnidwaiei lesuiiiccs 
finin Ill'll e ilia II 611.960 si alii his .ic luss die 
ft nun iv. 

Following is additional iiiliirill.ilinn oil li.t- 
limial wain coiuliliuiis: 

Five Large Rivers. While llte aieiage How 
of each «»| ihe "Dig Fisc" users ties lined 'sea- 
sonally fi-om ihe pies i. ms mniiili, die individ- 
ual stre.inilloivs of all were alwive the loiig- 
tvini as vi age Juis. ihe *m. ) .wu-mc ftis- 

ci neai M.issvna, New Yol k. 197 bgd. 12',' 
above average; the Ohio River ai Loiiissilie. 
Kent inky. 39 brig, 24% gieatei than the 
long-term average; the Missoviri River near 
Hermann, Missouri. 98 bgd. lOKf above av- 
erage; (lie Mississippi River at Vicksburg, 
Mississippi. 431 bgd. 5« f r abuse average; and 
the Columbia River at The Dulles. Oregon, 
192 bgd, 6% greater than dir long-term aver- 
age. 

Nevada. SireamHow was above average on 
the Virgin. HiuiihukU. and Walker rivers. 
The flow uf the Humboldt was in the above 
normal range for the 25 ih conscruiivc 
month. Rainstorms in the last 10 days of July 
caused numerous flash floods in the Moapa 
Valley and Las Vegas. 

Utah. The level of the Great Salt Lake de- 
clined more than 2 inches during July, afier 
peaking early in the month at 4209.25 feet 
abos'c sen level, which was 4.25 feet higher 
than on July 1. 1983. 

Texas. SireamRosv runoff was well below 
average across most of the state. Thirty-two 
of 37 reservoirs registered a decline in con- 
tents from the previous month. Groundwater 
levels were below average in key observation 
wells at Austin and Houston and reached 
new lows For the month or July at El Paso 
and San Antonio. 


Long Valley 
Volcanic Update 

A relatively low level of enrihqunkc activity 
and reduced rales of ground defommtion 
during the past year Imvc led U.S. Geological 
Survey (USGS) scientists to conclude that the 
likelihood of imminent volcanic activity at 
Long Valley, Calif, is reduced from that or 
mid- 1 982 through 1 983. , 

In a letter dated July 11. 1984, USGS Di- 
rector Dallas Peck advised the California Of- 
fice of Emergency. Services that, based on the 
assessment of the current siiuniioiit a volcanic 
eruption does not pose an immediate threat 
to public safety ih the Long Valley region. 

James F. Davis, California state geologist 
and chirr of the conservation department's 
mines and geology division, coucutred With 
the USGS update. The conservation depart- 
ment acts as die geological advisor to the Cal- 
ifornia Office of Emergency Services. The 
Department of Conservation acts as the geo- 
logical advisor to the California Office of 
Emergency Services. 

1 USGS scientists, working with slate, local, 
and university officials, reported that earth- 
quake activity within llte Long Valley caldera 


and in the Sierra Nevada immediately south 
of the caldera has persisted at a relatively low- 
level , with short periods of increased activity, 
since a strong earthquake swarm shook the 
area in early January 1983 (ZTaj. February ft, 
1983. p. 49; March 1, 1983, p. 81; March 29, 

1983, p. 122). Quake activity within tlte calde- 
ra has averaged one to two earthquakes uf 
magnitude 1 or greater daily; an occasional 
earthquake with u mag nit tide greater than 3 
has been felt occasionally in the region. The 
two largest earthquakes to occur in (he calde- 
ra since the January 1983 stvaim were a mag- 
nitude 4.2 shock on April 28, 1984, and a 
magnitude 3.8 event on July 16, 1984. This 
most recent event, recorded July 15-16, was 
pari of a swarm or several hundred earth- 
quakes centered about 2.4 km east uf Mam- 
moth Lakes. It was similar to swarms that oc- 
curred repeated! v in the same area between 
May 1980 and May 1982. 

In addition, geodetic networks show that 
ground deformation within (he caldera has 
slowed significantly compared to rates from 
mid- 1979 to January 1983. Horizontal exten- 
sion is continuing in the southern part of the 
caldera near die site of the January 1983 
earthquake swarm, Inn there lias been only 
sight vertical uplift or ground swelling since 
January 1983. 

Peck advised, however. “F.ven witli this, re- 
duced level or activity, ljing Valley still has 
one of the highest mict uesn thquake rates in 
California and the (ingoing horizontal dclor- 
ntiition rates in the .southern section of the 
Long Valley niva are neat ly 10 limes gieuiet 
than those tnuiiuely measured along (lie 
earthquake-] none San Anrijcu.s fault system. 
For these reasons, and hecotse ol geologic 
evidence of recent vokaiiism in Lite region, 
the area must still he recognized us having 
the |itiiciuiul lot volcanic activity.” 

The USGS continues tu iiionilur the tegimi 
rlusely. David I 1 . Mill is the chief scientist lor 
(lie USG-S monitoring eflmts in (lie Long 
Valiev region. 

New Space Office 

The Natimiii] Aeronaut its .mri Space Ad- 
it lit list talk'll l NASA) has established an t)1- 
hcc ol Space Station to riiie»'i the agcttvVs v4- 
fnris to develop a pet in.it tenth manned spare 
station wit bin a decade (Em, Febrtuiv 14. 

1984. p. 51). 

The ueu \ntigi.un othi «■, located at NASA 
hcailquai tors in Washington. I>. 1... will pro- 
vide overall policy and ping rum direction for 
die space station program. The space .station 
program office at the Johnson Space Center 
in Houston, Tex., will report u> the new pin- 
gram office. Space station pioject offices at 
other NASA centers will be responsible to the 
new office through Johnson Space Center. 
The Johnson Space Center was named the 
lead center for the space station in February. 

Philip E. Culbertson, appointed associate 
administrator Tor space simioti, will head die 
new program office. The dejntly associate 
administrator fur space station wilt be John 
D. Hodge. Culliertson had been associate 
deputy administrator or NASA since Novem- 
ber 1981. Hodge had been director of the 
space station task force since May 1982; this 
past April he had been appointed acting dep- 
uty director of the interim space station pro- 
gram office. 

Precambrian 

Geological 

Evolution 

Geologists from Brazil, the three Guianas, 
Venezuela, the northern Andean countries. 
North America, and Europe arc participating 
in a new project of tlte International Geologi- 
cal Correlation Program, concentrating oil the 
Precambrian geological evolution of the Ama- 
zonian region. Most or the major Precambri- 
an rock units of (lie region are currently !>c- 
ing slu died by geologists in the various coun- 
tries that have exposures oT the Guiana and 
Gunpnrt shields, tyliicli make up the Amazo- 
nian craion. Tile craton is notable liccanse or 
Ihe great expanses of crust that formed in 
the Early Proterozoic, There arc granite- 
greenstone tcrrancs as extensive as those of 
llte Archcan provinces or the North Ameri- 
can shield and high-grade gneiss and grami- 
lite tcrrancs of both Arcliean and Proterozoic 
jtge. These provide opportunities in compute 
coiuincmul fovninikm and evolution of Pro- . 
terozou; age with their more ancient counter- 
parts In other shields. Most of the craton was 
established in the Early Proterozoic and was 
affected hy the Traits- Amazonian orogeny; 
about hair of this was then covered by Middle 
Proterozoic imracra tonic sedinientray basins, 
associated felsic volcanics, mafic intrusives, 
and epizottai granitoid rocks. The felsic mag- 
matic rocks of the Middle Proterozoic orb 
particularly extensive and well exposed: This 
must rank as one of the prime regions in die 

News (rout. <iii p. 484) 
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world lo study surli nicks. Alkaline complex- 
es with associated railxiiKi tiles uniir in Unizil, 
Guyana, and Venezuela. All of' (lie iwk ivpe* 
iiieniiuueil liuve impou.iiu ore (IrpciMis asso- 
ciated with llu-in, and one of llic finals ol die 
project is (o develop flirt tier undemanding 
of the mineral jKitciilial ami uii'lallugenesis nl 
die region. 

I'm jet l 2U4 ol' die IGCI* was olliiially 
formed in Vdirnary IWW. with Wilson Tex- 
cira and Goliuiiho l assiiiari c»l dn- University 
ol Ssto I’anlo, Brazil, sis toordiuatnis. Ail or- 
q.inizniioiial meeting ol' geologists from Bra- 
zil. Colombia. Guyana. Venezuela, and Hie 
Neiliei lands look place in Novemhei 11W3 in 
Msiiiuiis. A second mceling ol the project was 
held in conjunction with the Second A maze - 
nian Symposium in Manaus on April H-lif. 
ItlfM. Geologists rrnm Brazil, Venezuela, 
Guyana. French Guiana, llie United Slates 
and The Netherlands attended and present- 
ed papers. 

Hie Second Ania/nntaii Syni|>osiiini was 
held to iniiiiiiciiiorute die filllli anniversary t>r 
llie Biazilian Dcpanuiiicnlo National da I’m- 
du^ao Mineral {l)N I’M). Over fill pa pci s wcie 
presented, anil a SIN page volume of pro- 
ceedings was rclcaul al die lime ol die con- 
ference. The papers included virtually all of 
the major rock units uf die shield, and the di- 
verse subjects Inchided the rare-earth con- 
tents ol llie Mcsu/uic dikes, soil development 
over copper deposits, argon dating of Vene- 
zuelan dikes ni u I Mnuiiatnliics in the Gulien- 
cia ii(|iiejn (hemp. New geen hinmilogiial data 
weie presented lor many pans ol the tranm. 
There is tnntmveisy niiu ei iiiiig die pro|nn- 
tion ol' die li at cm that existed prior to die 
F.urlv I’ i ole ro zoic: At tine exlieine. most ol 
the ci .lion is coiisideml to lie Aivliean, while 
otheis think dial only llie I Minim a I'mvince 
ol Venezuela has been proven n> lie Arthean. 
Similaily, iliough inuili ol the iinsl oi the 
western [tan ol' the • ran in lias yielded Lute 
I’roternzciir ages, iIictc is tontiovcrsy alKini 
whether these ages represent new crustal ad- 
ditions or reworking of older crust. 'I lietc 
were several presentation* liy government 
and company geologists who have hern suc- 
cessful in recent mineral exploration in die 
Amazonian legion. Ilreim dux Santos ic|joii- 
ed on the wink of IlGCKGM l ill llie Serin 
dos Garajas legion, wliiili has promising de- 
posit* ol iron, to] i|iei ■ gold, m. uiq.iiii.se, and 


xeveial oilier metals. Other |ia|im described 
the Seis I Tigris cHrlmiutiie cxphiration. the I’i- 
liiiga tin deposits, and the Trnm betas baux- 
ite. Field trips to Curjas, RonHnnia, Tiomlie- 
tus, and Una Vista rmnluded the symposium. 

A U.S. Working Group for this IGGP piu- 
jer l was organized in late 1WW and was for- 
mally approved by die U.S. National Gonnuil- 
tee lor die ICGI* al its December 19H3 meet- 
ing. About a dozen geologists who have 
previously done rcscuich in either the Ama- 
zonian region or the correlalaUtmcks in 
West Africa have iiidirntccl their interest in 
the project and ill die U.S- Working Group. 
Many of die pariici|>uiiis are involved in gee* 
chronological work, and they will bring to the 
project a valuable contribution of isotopic lab- 
oratory work. Other members of the Work- 
ing Group are active in regional stratigraphic 
and mciamorphic studies and palcumagnctic 
rcscarch. Recently formalized agreements be- 
tween the Brazilian C.NPQ and the United 
Slates National Science Foundation specifical- 
ly encourage collaborative research between 
U.S. and Brazilian geologists. The National 
Science Foundation continues to support ic- 
scarch by U.S. geologists in several oilier 
countries nil the cralon, and collaboration be- 
tween U.S. geologists atul the governments 
and companies in these countries aho con- 
tributes to the project's research goals. 

Allan Gibbs of Cot noil University is coordi- 
nating the U.S. Working Group, and any 
genscie mists inictcsled in rc.senrch on the 
Pi-L-cunibriaii geology or the region arc wel- 
come. Correspondence should be addressed 
to Allan Gibbs, Department of Geological Sci- 
ences, Cornell University, lihar. 1 , N. V. 1-1855 
(telephone tv07-i2. r i(i-5'2H2). 

Geophysicists 

William M. Kaula, chairman of the depart- 
ment of earth and space sciences at the Uni- 
versity of California, Los Angeles, has been 
chosen to bead the National Oceanic and At- 
mospheric Administration's National Geodet- 
ic Survey Division (NGSD), effective in Scp- 
lemlicr. Mis duties will include the readjust- 
ment of the horizontal network (NAD83), llic 
readjustment of' the vertical network 
(NAV1588), die newly started POLARIS 
VMM earth rotation and polar motion ser- 
vile, and (be introduction of the Glolxil Posi- 
tioning System In control surveying anil its 


application to geodynainks. Raids lias been a 
piofessor of geophysics at UCLA since 1 J63. 

Louis J. Lanzeroiti, at Bell Laboratories in 
Murray Hill. N. J.. lias been appointed chair- 
man of the National Aeionaiilics and Space 
Administration's (NASA) Space and Earth 
Science Advisory Committee. He succeeds 
Laurence A. Soaerblom of the U.5. (rcologiidl 
Survey. Flagstaff, Ariz. The next meeting of 
the committee is scheduled for the end of 
October. 

jetu W. Maare has been appointed asso- 
ciate administrator for space flight al NASA. 
He has been serving as the acting associate 
adminstralor for space flight since April 15, 
1984. He was appointed deputy associate 
administrator for space flight in February 
1983. , , . 

Eugene M. Shoemaker of the U.S. Geologi- 
cal Survey and David Stevenson of the Cali- 
fornia Institute of Technology will receive the 
Kuiper and Urey prizes, respectively, award- 
ed by the Division for Planetary Sciences or 
die American Astronomical Society. The 
Kuiper Prize is given annually in recognition 
of a scientist whose achievements have ad- 
vanced significantly the understanding of 
planetary science. The Urey Prize, also 
awarded annually, recognizes ami encourages 
outstanding achievement in planetary science 
by a young scientist. The prizes will he 
awarded al the AAS annual meeting in Octo- 
ber. 

The following AGU members were elected 
as Fellows of the American Association for 
the Advancement of Science on May 28: 
Charles C, Bales, Norman H. Brooks, Kenneth 
Davies, Robert E. Dickinson, J, Ernest Flack, 
Dave FulU,J, Frederick Grassle, Donald M. 
Henderson, Andrew P. Ingersoll, Stig Lundq - 
vist, Michael B. McElroy, Leslie H. Meredith, 
James N. Pitts, James V. Taranik,John Ver- 
hoogen, and M. Gordon Wolman. 
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RATES PER LINE 

Position i Ai-nitablr, Services, Supplies, Courses, 
and Annouttcerntnli: Iiisi msciiinii $"»illl. ,nl- 
iliiuiit.tl i user i lot i« Si.'Jj. 

Positions Wanted: fu»i uiu-ilion S'J 'Ml. ailchlino- 
.<1 ii mu inns SI.. 'ill 

Student Opporluttilifi: lusl in u- II lull luv. jiMi- 
IioiijI iiisuiiiius Si? ' *11. 

I livtv Ait- in i tliunums m itmuwisvittn mi 
»l.iMilk.tl .ult. Am ii|*- siilc ili.it is urn |iulihsli- 
rr's i linn i- is ■ luirqul ,u gt-ui r.il .iilu-iiiMoq 
[■tn-s. h . ■» i- piihlislml iiii-kls mi I ncMl.it. Ads 
must Ik* unit ill m tuniiiq lit Mmuljt. 1 mt-V 
prior m llii- iLik- ol puhlii.iiimi. 

Rcjiliis lo .uls tv nli tj.i% iiiniilM-rs shmikl U- 

l ii|ilri vti(l in Bus Anivrii jii (iin|il)i*ii.il 

I'num. ‘.’mni tlmid.i Awiini 1 . S (V.. hutlmiK- 
inii. IlC ■Jlilliwi 

For iiuirt- mini iii.ninn. t .ill 202-462-5903 or 
loll free M0-424-24B8. 


POSITIONS AVAILABLE 

Airborne Research AssociiteitAlmoapheric Sden- 
dil. Airbcirnc Rtstarclt Atiixian it scvkiuu an 
experience I iiininspficrii uii-niisi tkillcil indci- 
irnniu. FORTRAN proftiamniing unil Uaiisiiis I'ur 
nicleorlngiuFgt-nphjsUd Iwsit rcseanli. 1'rinuirt 
■«|Hintibiliit it riinniiiv a j.uelliic inuye anulvtis in- 
vctligdiiini nl large stale clmiri v.irialiilm using >i 
speculb drvcluped iniei.ii.tive I* OP 1 1/23 ti.isi-d svs- 
icm. ’llu- it's ont Lit v n-tuuiiMliilil* inmUci (wniiipj- 
linn in dirnafl iiiL'iLurnlogiidl ficlti finigr.iins. Ki- 
sranli aiej* irulinlL' .iiniiispbi-rk clt-tini in , Mil.ir- 
ii-rri'iiii.U nidi inns and lu.iiinc ImiiiikI.si V -1 j vi-r 
priKi-sst s imliHlijig miLriiiiiiliiik-mt- .mil tirg.uiizi-il 
t unset ilviii. Appliiam sluniljl Ije a seitdlik- .selt-st.iri- 
ci. 1 lie i iieii|kiiiv is .small wiili assmiaicd diiidiit.iut-s 
diul (lisjilvdiii.iges. Srinl irsiiiue, s.ii.uv. ihiee refrr- 
ciues in' Ur K. M.irLvm. AKA, -Hi Ki-inl.il Gmn- 
n nil i Ru.ul, Wes It hi. MA U'illW. 

Research Associate. the Dl-|i.iiiiiii-iii nt (ii-nsii- 
riltesdl llic t'liiveiiil) ill Aii/uiid .nttii ijsiles lii-n 
tmv->v.it pissitimn Ittr rt-wsisb aswuivx tlmiitg 
IUH l-H. r i stiih cxi h- i it-ii' e in si.dile istiiu|M- mass 
spin linrucLiv ami v.ii uiiin line t-xiM-rlrm e. llmli |m- 
5ii ions riijiilre .t hmil.ilik-nt.il uilili lM.iiiiliim nl sta- 
ble iMiiii|ifg(-iM-lit-iiiis(iv- One [Hisiiinii eut . his (iirr>- 
inu mil ri-M-.in h in sidlile tliloniie itnni|h- v Jii.itiuu 
’I lie inhei i-nlails simlying idii.ilitHisul stalili- tar- 
Imn isutniH-s in lux- 1 itigt Salary lor Imlli |Nisiiiiins 
will lie Silt, (Nil). Pli.ll. lecjiiiicil. I line Iwn |xoilinm 
tire ilL-prndciil iiihui inrretil giunl tniiiiiuiaiiiiii 
wiili |Missililliiy nl exli-nsinn fm cine add ii ion, il year, 
'llie ,ip|iliidlitni ile.nlliiie i* SL-|iU-inUr 7, 1UK1. All 
ntidliltril ni»ulit nuts ate urged lu up|ily. Applicanis 
Uiuitkl wwl vka witli tin- name ami ick-iilmiu: nuiu- 
Iwr nl iliriv releremvsln: Dr. George Davis, IK-- 
iMilim-m Elcarl, IK'iurlrii'nl nl <jcniui-ntci, l lie 
University uE Arizona. Tucson, A/, 85721 
The Unit ei sit* of Arizona is an Fi|iial 0|i|xirmni- 
lyVAIIimi.nite Ait it in Emplnycr. 

OccaiiDgnphlc Pro grimmer and Technician^ 

Skid away Inal Hu le of Ocranograjihy. Skid.iw.it 
liuutntc of (kcaiuiRraph) Ii-l* tui npcniiig lor a »i- 
cniffic | irng, rammer anil icalinieiari. I ’reference will 
be given lu dp pi ir ants with ap M.S. degree in an 
ocean or other geophysical science, bui tiihcrs ttlili 
jl lean a B-S. will be considered. The doplkani 
must dec tun tt rate pmliricnty in FORI KAN iind 
other aspects uf computer science, pankularlv the 


inicrldriug nl mcaiiographit ct|iiipinenl in sufiwarc 
dcvclnpmcni and data management . Salary is liegn- 
liaUe and will lie uiiuniemuratc with experieme 
and training. VVc aulkipuic tilling this posit inn on 
nr before 1 Nnvcmlier 1UM. 

I mere tied ]icrtiii» slmuhl send a resume includ- 
ing i he tunics and addresses >4 llircr references in: 
Dr.J.tl. IM.inlun 

SI. iila war I mm me of OeediKiardiihv 
' I’.O. Box l3iiH7 
Savannah, Georgia 31-116 
912-556-2457. 

Project Associate/Speclalisli Electron Micro-Probe 
Lab, University of VVIseonsin-Madlion. Strong 
analytical background in quantiialise EMP analysis 
and familiarity with comnuiers is required. The Lab 
has a 9-socciromeler ARL SEMQ and a JEOLCO 
50-A SEM. Duties will indude instrument maime- 
nance, instruction or students, devclupntcni of pro- 
cedurcs and analysis. Research will be encouraged. 
A MS or PhD is required in Earth Science, Chemis- 
iry. Physics or Engineering. Minimum salary will be 
Jl 8,U(R>.'I2 months with an MS. Send leuer of appli- 
cation, transcripts, resume, and names and address- 


53700. 

An equal opportunity employer. 

Stanford Univeralty/Plasma Physics, EM Waves, 
Spare Phnics. We are seeking a senior person 
wnu has dcinonstraied srieiuific, managerial, and 
leadership quaJiflauinns in <mc or more of the fol- 
lowing disciplines: Space Plasma Physics, electro- 
magnetic waves, nncl solar-icrrcsirial physics. Wc ex- 
pect the sucrc-sshil ramlidale to have established an 
outstanding reputation tlociimenialile ihrungli jiro- 
rcssinnal writings or niher evidence of periunal 
technical crc-alirily , letters <if reference from recog- 
nized research leaders in die disciplines mentioned 
» hove, and/or awards and uihvr recogniliun from 
appropriate professional sociciies. 

It is expected ihm this individual will develop a 
rese.irc Ii program in one of die disciplines given 
aim vc working in rnnidiiijiiuii with ongoing pro- 
grams within i he STAR laboratory and, possibly. 


Geologlila-Geophyalc lais/In § lituie for Geophysics, 
The University ol Texas at Austin. The Institute 
for Geophysics HI the Univcisiiy of Texas at Austin 
lias openings lor research sulf. pankularlv in ihc 
areas of Uicrirctic.il scismologv and sea going ma- 
rine genluKs/geopliviks. The Iusliluic is kwaicil in 
Aiisiiii and operates closely svitli the Depart mein ol 
(knlogical Sciences ol ihc Uuiversiiy. Ii is a vigor- 
ous and growing group with inlcicsis in boili hind 
and marine u eulogy /geophysics. Research facilities 
include a 169-funi ship eipiipped with muhichaiiiiel 
and high resolution seismic reflection and OILS seis- 
mic refraction capabilities. A VAN 1 1/780 cuiupmci 
with DISCO software is available for dam prnccss- 

%ppiicanis should hold a PIi.D. In geology, geo- 
physics or other appropriate field anti huvc'dci in ni- 
si rated creativity in research. Senior and uiifl-iureci 
researchers as well as rcccm I’h.D.’s arc cnuniraged 
lo apply. Applications should be received lay Sep- 
tember 15. 1U84. The salary is dependent tipon 
qualifications, Hcase forward applications, auricii- 
lum vuae, names of al least three references, and 
other supporting materials In: Dr. A.E. Maxwell, Di- 
rector. Institute for Geophysics, The Uni vet sltv ol 
Texas ai Austin , I’.O. Box 7450, Austin, TX 78712. 

1 he University of Texas is an equal opiiottnniiy/ 
alttrmauvc action employer. 


wilh other oclivillc-s widiiit die Sianford (..enter for 
Spate Science mid Astrophysics. It is expected that 
this Individual will have a strong background in cx- 
pcrintenial techniques, cither in ihe lalKirulory or in 
llie ficlil, including the envininniciil of space; cx- 
|H-rinieiiul aciivuies In other laboratory or spate 
plasma physics would he regarded os gixnl qnnlilira- 
liom IliiKcver. th'Sc tusucliiliun with liteoictical dc- 
vclopniL-nis in nlastiu physics and/or elect riitnagnet- 
k dictiry will dearly be desired. It is abo expected 
mat die individual will luve n dcmunslraied capalill- 
ity for snoring federal or oilier research grant jiiui- 

K iii. or lie deemed by die selection commit tec of 
mg ra|Mlile of securing such funds. 

Ills anlitipaiod dial die person chosen will devote 
die major pari «r lib or her lime lu research aclivi- 

I1P« iWnm l> nn tvsei.. n '.i„ r.. 


- • o - r , «»mi iiiiiv uviiima, 

leudung graduate and undergraduate classes, serv- 
ing an various committee* of the department, 
School of Engineering, and ihr Univcisiiy. It is ex- 
pelled dial ific person chosen will pnlclpaic active- 
ly •" training of graduaie studenls. 

ijk: Lhairman of the selctlion committee Tor ihii 
posiilan s Professor Robert A. Heliwell, Profcuur 
or Elccirlud Engineering, Space, Tckcommunka- 
uons, amt Radmacicncc Laboratory, Sianford Uni- 
yC « rS ^. 1 CA .94305. Other members of the 

. E"-?*™ wmntitee indude rroFnnr P.M. Bunks, 

; Sw"*': ,.R.O. swrey. 


Geochemist. Tin* Uiitvoi silv *«f l -ilihiniw. Dnu. 
Depainneni of tk-nlngv, ban alt «i|Hiiinu for a one 
year lemivirai v lauiliv posit ion lor FalllaW. ipe 
cilic fields are opc'ii: however specializ.iUoti tii«u- 
ttipc and eniiMuiiK - gem lieniislty arc- dcsirahle. 1 lie 
Delia rlmc-itl lias sluing |n<igr.iii» in palcobn.i og». 
pHlciicciiiiogiaiiiiv. nc-ii nlogy, gcnplivsic*. aim enni 
anrt titan lie evolution. A ITi.D. u riipiucd- Rcspwi 
sihililics include gnulnate ami nuclei gnnlnate train- 
ing and rest -arch in genclivmisiiy. 

Apiilic. nits should suliinii Vila, slali-meiM ol tT‘ 
search and leaching Uuctl-ms. and ihv twines ol 
three refcreiKi-s as snuti as |i<»silil''. as the |«iuon 
is for the Fall, I 1 . 18-| quail vi. . 

Wc amirip.il c that litis itnsilinn will hr opened on 
a iicrinaitvni. leu me Inn k basis dining the next * ■ 
atlrmit year. A Mtnrssliil lauriklate lor dn* tempo- 
ral y positinn i.iii apply for die- lennrc track |iwi- 
lion, inqniiies and aiijilii.iiions shonltl “ 

Glinir. Se.nili ('oniinilUr. lkqxuititvnt pi ywitogy. 
Uuivciiilv nl' Gaiilni tiia. ILtvis, Davis, ( alllortiu 
UAH id. 

T he Universilv nrtiililuinia is on txptal opport 
iHly/ailirnutlivv art ion c-mployc-t. 


RESEARCH PHYSICIST, 
ASTROPHYSICIST, OR 
GEOPHYSICIST 

The Spectroscopy Section of the Solar Physics Branch. 

Space Science Division is engaged in uliraviolei solar 
research by means of ground-based observations, 
sounding rockets, and manned and unmanned 
satellites 

IW? invite applications for the position of Project Scien- 
tist for a major satellite experiment which will By on the 
Upper Atmospheric Research Satellite. The selectee will 
conduct investigations to develop the technical tools 
necessary to study the variability of the Sun in the ultra- 
violet spectrum. He/She will be a co-in\estigator of the 
NRL-UARS experiment. In this capacity the selectee will 
conduct his/her own research In the area of solar vari- 
ability and/or upper earth atmospheric physics 

Q ualiBcauons required: A bachelors or higher degree In 
physics and at least three years of professional experi- 
ence which involved performing basic and/or applied 
research in the fields of optics, spectroscopy solar 
Physics, or geophysics. 

Interested applicants should submit a Personal 
Qualifications Statement fSF-l 71) or detailed resume ' - .■ 
by 28 September 1984 to: , 


QM‘13/14 
$36,327 TO 
$35,807 
PKR ANNUM 
{Salary dependent 
upon qualifications / 

SPECTROSCOPY 

SECTION 

SOLAR PHYSICS 
BRANCH 

SPACE SCIENCE 
DIVISION 

( N RL > 

NAVAL 

RESEARCH 

LABORATORY 

Civilian Personnel Division 
Attn: 41-58-1310X1 
4555 Overtook. , 
Avenue. SM< 

Washington. D.C.,20375 

An Equal ; 5. 

.Opportunity Employer 
' U.S Citizenship Required 



August 21, 1Q84 EOS 


Scripps Institution of Oceanography 

Postdoctoral in 
Physical Oceanography 

Scripps Institution of Oceanography invites applications for a Postdoctoral 
position in Physical Oceanography to participate in theoretical and observa- 
tional studies of the general circulation of the North Pacific Ocean Ph D 
in physical or mathematical sciences, with a strong graduate level back- 
ground m Fluid Dynamics is required. Salary is commensurate with experi- 
ence, with a minimum of $22,600 per annum. Position start date from Oc- 
tober l, 1984. 

Please send resume and three letters of reference to Professor Pearn P. 
Nuler, Scripps Institution of Oceanography, A-030, La Jolla, CA 92093 hv 
September 1, 1984. y 

T/vUMinnily of California, San Diego h aH Equal Opportunity! Affirmative Aitm Em- 




WEATHER DATA ANALYSIS 
INTERACTIVE 
SYSTEMS DESIGN 
PROFESSIONAL OPPORTUNITIES 

The University Crirpnjailnn (or Atmos 
pheric Resedich. headquartered in Boul 
der. Colorado. Invites applications and 
nominations for Ihe first itvo piisiMnns 
available with our UNIDATA protect 
PROJECT MANAGER and TECHNI- 
CAL COORDINATOR. UNIDATA is a 
coHaboiaMve project whose next phase 
will involve the development of system 
specifications lor hardware, tntcracltve 
software, and a wide-area wideband com 
municallons network system enabling 
users In the academic community lo con- 
duel local interactive analysis n| conven- 
tional and advanced weather data provid- 
ing access to mainframe computers 

PROJECT MANAGER! IVs-kks over 
ad pmject management and ensures ihal 
tne UNIDATA system is rc-q»islve to ihe 
needv of the academic Community Re 
quires: MAMS in meteorology related 
Ijeld or equivalent cumlknalion of c-luca 
lion and e*|Vr1ence skill In nroiej man 
agemenl and in budget pl.inning and 
management, skill In Ivclmlcal willing skill 
In developing and Mialnt.xmlng efkxllve 
dlplumailc working relailonsblps mil, di- 
verse common Dies expert kiMiwHedge in 
one wllh ivoiktng ImcAvledge In three ul 
the loll., winy lejuikal areas 1| re--sii.li 
leaching use of nu-looro|r>ik. r it ilal.i 21 
data communications. ;|) software sysleurs 
& meieorologirol a pj ideations. 4 1 yraphLi 
display wotkslANun swsiems balarv. 
> 18.4(10 • 157 Mill yr depending up in 

qualifications. 

TECHNICAL COORDINATOR: hue 

Stales the technical and eiiglneeriinj ns- 
[vcls of system i lesion Requites MA MS 
In meteorology wtth cnmpulet appllca 
Huns exp.. MAMS decree In coinpiiler 
wlence with meleuioToyy applications 
*xp . or equivalent cnmlilt ration nf ednea- 
wmoxpcrtenie. ex|wrt knowledge ami 
skllf In softwnre systems & data comtnunl 
cnilonv: skill In (ecbiilcal writing and pro- 
l«l task planning: working knocvledge nf 
yranhlcs display woikslalmn systems. <|en 
oml knnwledije of teseatch ienchinq use of 
ineleomlnglcal dnta bahiy 
rfxl.lH'j y r depeiuliivj uiinn quallllcn 
linns 

S^.AIIF ONF.-VRAR TERM l\)SI 
I THE I’OSSIBDJTY OF FX 

UCAR Is a tmiverslty consortium com- 
posed of M U.S and Canadian Inslllu- 
doiis dei Icak-d io the advancemeni of Ihe 
atmospheric and related sciences. UCAR's 
Principle acllvfty is the opera lion oi the 
rtahonal Center lor Almosnherlc Research 
under the sponsorship of Ihc National Sci- 
ence Foundation. 

APPLICATION PROCEDURE] Piaaaa 
•ubmit ruumA In canfldanca la 
ancy Llpplncott, Employment Ad- 
mtnlatralov, N.C.A.R., P.O. Box 3000, 
Bouldar, Colorado 80307. 


SIS 


■ Bouli 

^Eq 


MARINE 

CHEMIST 

The Chemistry Department of Ihe Woods 
Hole Oceanographic Inslilulion plans to 
make a tenure Irack appointment as 
Assistant Scientist and invites applica- 
tions from reseachers with interest in the 
field of Marine Chemistry. Applicants 
should have a Ph.D., and preferably, post 
doctoral experience with a demonstrated 
interest in natural systems and strong 
basic physical, organic or analytical 
chemistry background to study chemical 
processes in marine systems. Experience 
with techniques in reaction kinetics and 
mass spectrometry would be particularly 
valuable. Interested candidates should 
send resume, transcript, reprints and 
names of potential referees, to: 

Personnel Manager 
Box 54 P 

o^Tx 


(A) 

mo 


WOODS HOLE 
OCEANOGRAPHIC 
INSTITUTION 
Wood* Hole, MA 02543 

An equal opportunity employer M-' F- H 


Hydrogcolorial/Texu A&M University. The De- 
nari me ill of lleolugy and Center for Engineering 
Gcoscionics have a ienure irack opening, preferably 
assistant professor level, for which the lira search 
will be for a creative individual working in applied 
geological hydrology. 

The successful applicant will be expected to devel- 
op teaching and research recognition al a national 
level. The posiiinn is available beginning September 
I, 1984 ana will be hold open until filled. Appli- 


An Equal OpponunHy AHIimaiiva AcUon Euqrtoyar 




canls should submit a vita including names of refer- 
ences to M.C. Gilbert, Department of Geology, Tex- 
as A&M University, College Station. TX 77843. 

Texas A&M University is an oflirmaiive action/ 
equal opportunity employer. 

University of Texas al Austin. The Department 
of Geological Sciences seeks to fill tenure track posi- 
tions effective fall 19B5 in one or more of llic fol- 
lowing disciplines: 1) micropalcontokigy-Teriiary 
biostraiigraphy, 2) struct') re-tectonics, 3) hydrogeol- 
ogy, and 4) mineralogy-kinetics. Each person is ex- 
pected to teach both undergraduate and graduate 
courses and to conduct a vigorous research pro- 
gram, including llie supervision of graduate stu- 
dents, in the area of his or Iter speciality. The posi- 
tions require die Ph.D. degree. Applicants should 
submit a detailed resume, names and addresses of 


five references, a statement of teaching and re- 
search interests, and a copy or their dissertation ab- 
stract by December I, 1984 to: Dr. William L Fish- 
er, Department of Geological Sciences, the Univcrsi- 


Prorc,,J < ? ra ^ nu . re lrac * po*hion at the Assistant 
trv TV° r , ev T! m g^eral «rca of seismic imwa- 
ldfty Sfiff* 11 . 11011 11 expected to be filled by Fall, 
earned “ “umicnsuraic wills experience: an 
Sr D * « required. A creative individual is 
can develop a research program that 

namin fl C IV eni P ur cx * s| i n g programs in gcody- 
rock/minf rl ,, ’L ak P seismology, gcotcctonics, and 
dixq n - n r r?^ Physics. Spcciahsis Trom sqbiekls In- 
wreiieciion/rerninioii leisniolngy, cxploi-aiion 
— - «,3' rnannc or continental seismic profiling, 
An zrJCJ an '°B™P''Y airc encouraged ro apply, 
faciliiip, „," 1 rcs ” r f l1 environment and outstanding 
°tegv nn^Ji av ?,^hk‘ both in the Department of Gc- 
i*,u. .9. u *e Universilv. Ouuaciunuv exists in- 


Pit&r'E successful candidate is expertccl to 
ihc RraHi»,r 3 aspects of leaching and advising al 
cofljider^u C undcrnrwiuatc levels. For equal 
currir ll |nl! 1 n -: m « r «ieu individuals should send 
'cr earth f!!' llac ' h* 1 nf publications, statements of 
Cfcncrc hiTiv! 0513 ? nt * nan,e s of three or more ref- 

Sl™’'£° rilli "°i«’w Urtara-CIiampaign 

: 

Smit/v 2 7'rm 3 * 77 ? 2 or MS ' 3 W2 

taaiivc °* lllinots Is afi equal opporUmily/nffir 

" on employer. ■ ' 


cr, Department of Geological bciences, me universi- 
ty of Texas at Austin, Austin, Texas 787 13-7909. 

The University is an equal opporliiniiy/affirma- 
•ive aciion employer. 

University of Texas at Austin. The Department 
of Geological Sciences invites applications for n per- 
son to teach deposition.nl systems anil petroleum ge- 
ology at the undergraduate and graduatcjcvel* and 
to conduct a vigorous research program, including 
the supervision or graduate students, hi the area of 
die person's interest. The person must be willing to 
leach llic above subjects to noil-majors on ntccaslort. 
The position requires the Ph.D. and is open to both 
tenure-seeking junior persons and senior -level per- 
sons. Availability by January |985 is desirable. Ap- 
plicants should submit a detailed i esimie, names 
and addresses of five references, and a statement ol 
teaching and resc-irdi Interests by November I, 

1984 to Dr. Earle F. McDndr. Department or Geo- 
logical Sciences, University of Texas, Austin. Texas 
78712. New Ph.D.-hoIdcrs should also submit a 

copy or their dissertation abstract. . 

TTic University is an equal opportu-my/a forma- 
. live action employer. 

POSITIONS WANTED 

Teaching and/or Research - Geology, Pdeoololo. 
gy. Geophysics, Mining and Petroleum Engineer- 
ing. Extensive practical and teaching experience 
in .he US and abroad. Spedafist in r^nce exp^ 
ration and developmcrtir-mulltbngual with fluent 
Persian and Turkish.' Salary and MkMMg 
Reply to Box 026. Amenran GnptoW Union, 
2000 Florida Avenue, N.tf-. Washington, D.C , : 
20009. .• : ,- : 


The University of Bergen invites applications for a vacant 

PROFESSORSHIP (CHAIR) 
IN PETROLEUM GEOLOGY 

Salary is in scale 32 Nkr. 207 735 p.a. gross, of which Nkr. 3 
649 p.a. are paid in pension contributions. The professor will 
be appointed on the understanding that any changes in scien- 
tific duties, pension or retiring age made by law or by the 
King with the agreement of Parliament are to be accepted 
without compensation. 

Applicants should submit 5 copies of scientific work — pub- 
lished or unpublished — which they wish to be considered for 
the appointment as well as 6 copies of a list of all scientific 
contributions with information on where they are published. 
Scientific contributions are to be submitted, in numbered or- 
der and in 5 groups, to the science faculty of the University 
of Bergen within one month of the closing date for applica- 
tions. Scientific manuscripts in preparation may be submitted 
within 3 months of the closing dace for applications provided 
notice of intent is given on submitting the other publications. 
Applicants are otherwise referred to the current rules for the 
procedure to be followed in the appointment of professor- 
ships and readerships. 

A r£sumd of the vacant professorship can be obtained on re- 
quest from: Sekrelariatet for Del niatoiatisk-natnrvitenskapelige 
fakultel, Poslboks 25, 5014 U mversitetet i Bergen, Nonvny. 

Applications from women are especially encouraged, in ac- 
cordance with the policy of the university. 

Applications, which must include a complete curriculum vitae, 
should be addressed to the King and be sent together with 
relevant certificates and one copy of a list of publications to: 
Det matematisk-naturvitenskapelige fakultet, Postboks 
25, 5014 Universitetet i Bergen, Norway before 1st No- 
vember 1984. 


Geohydrologists/Hydrogeologists 



AGUs toll-free number is in operation Monday through Friday, 830 A M. to 5:00 P.M 

Use this number to: • Change your mailing address 

• Order books and journals 
■ Request membership applications 

• Register for meetings 

• Request a Publications Catalog 

You also may call and request Information on:' 

■ Insurance 

* Scholarship programs 

• Chapman conferences and AGU meetings 

800-424-2488 ■ Price fists for Journals 
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Housing and Registration 

The I9B4 l ; :ill Meeting of Lite Ameiic:m 
liei>|>li)siciil Union and ilic Winter Meeting 
or tile Amerknii Society of l.iiiinnlogy iind 
(Xfiiimgrjjiliy (AS I.O) will he lu-ld in S;m 
Francisco, L) fee in her S-7, at the Civil Audi- 
mriinu. 

San Frauristn has ksci-n host to AtllTs an- 
nual Fall Meeting lot many years. If you 
have uiicndi'tl previous Fail Meetings, you 
know wlim a pleasing city San Francisco 1.111 
he — hue tesiaimmls, leniperaie Dctemlier ili- 
matc, anil the ihiinns ol Chinatown, (ilium- 
tlelli .Si|iMie, Fisheniian's U’h.irl, Noli Hill, 
and N«u lit lleuch. San Ki.uuisio is an elegatti 
city, offering a rkh liieud of stylish Itospitiiliiv 
and Inline town ,iiiiial>ilily. By any ineaMiie. 
San F 1 a 111 is 1.11 is an ideal h;tckdro|> hn this 
year's scieulilic wssinns. 


Registration 

Evverymie wlm aiiends die uu-ciing in list 
regisiei. I'teregisitaiioii received l>\ Novell i- 
l>er !l saws you tune ami money. Tlte Ice will 
lie relninleii to you il' ACL 1 1 ei fives written 
holiieol lame llatioii by Nose mini Kit. Regis- 
tration tales ate as billows: 

I'rcregis- Alter No- 
n.ition vcmiIht ‘J 

Meinltei (AGU/ ASLO) S7lt S8a 

Student Meinher (ACL') S.'Vt S-lii 

Keliied Senior .Meinl*ei 530 S-l'» 

lAGU/ASLO) 

Age G!> or over and te tired front full-time 

employ men l . 

Ntminctnljer SlW SI Ml 

St uilei it Nomncnilier S-ln S53 

Registration lor I day is available at otic 
I tali the .llmve rates, either in advance or at 
the meeting. Members nr the American Con- 
gress on Sun eying and Mapping, the Ameri- 
can Meteorological Society, the American So- 
ciety of Plinlognniiiiieiry, the Canadian Gen- 
pliysical Union, the Fitrupeari Gc« ipliysic.il 
Union, and the Union Ccoffsicj Mexican.! 
may register at the A (.117 ASLO meinher 
rates. 

II you are not a memher of ACL! anil vnu 
register at the full non member meeting rate, 
the difference hetva'en member (nr Jimlcnt 
member) registration and nonmeinber regis- 
tration will lie applied 10 108,? AGU dues if .1 
completed membership application is re- 
ceived at AC»U l»y February 28. 15)85. 

To prercgisier. fill uni the registration 
form, and return il with your payment to 
AGU by November il. Prcrc gist ran is should 
pick up tlteir 1 eg jurat inn material at the reg- 
istration desk located at the Ctvir Auditorium 
in the Main Arena. Your rcicipt will he in- 
cluded with your preregisl ration material . 
Registration hours are 7:-l. r > A.M. to 4:30 
P.M.. Monday through Friday. On Sunday, 
Decent her 2, registration will lie Iteld at tlte 
Cathedral Mill Hotel. Yon may register from 
-l:l)li P.M. t«J N :IH» I'.M. 


Hotel Accommodations 

Minks ul sleeping rooms are being held at 
the following hotels: 

• Cnil 1 ciLr. 1 l Hill Motel ($51 singk'/SJW dou- 
ble) 

Free parking to legisLcrcd guests 
Untiled slit title smite to :«iid front the 
Civic Auditorium 

Airport shuttle set vice av.tilitbk- 
( ail lee .si tup opens 0:30 A.M. 

• Holiday Inn Golden (iiiteway ($•!*.) single/ 
$55 double) 

Free pat king to registered guests 
Limbed shuttle service to and from the 
Civic Auditor it 1 in 

Airport .shuttle set vice available 
Codec shop opens (>:3U A.M. 

• The Grosvcitar Inn ($40 singtef$5fi dmi- 
ble) 

I Jmiicd shuttle service to and front die 
Civic Auditorium 

Airport shuttle service available 
Codec shop opens 7:00 /\.M. 

• The Holiday Mini Civic (fitter (540 sin- ' 

gle/$55 double) : 


Two blocks away lium the Civic Audito- 
rium 

Free parking to registered guests 
Air poll situ tile service available 
Codec shop opens d:30 A.M. 

• The S.tn Fram iscan Hotel (S">0 iingle/SIiti 
douhle) 

One Muck away from the Civic Auditori- 
um 

Airport shuttle service available 
Parking S3 a day to registered guests 
Coffee shop opens A.M- 

• Carriiige I 1111 Hotel 1552 singlc/554 dou- 
ble) 

Victorian style- inn 
Free parking to registered guests 
Walking distance lu die Civic Auditorium 
Sbuillc service available to airport 
Free continental breakfast ami newspa- 
per 

• Amerirania Hotel ($49 shlgle/$54 double) 
Free parking to registered guests 
Walking distance lu the Civic Audit 01 in m 
Shuille service available m airport 

Free codce served in sleeping mums 

• Flaming!) Motor Imi ($43 singlc/$-l3 dou- 
ble) 

Free parking to registered guests 
Walking distance in the Civic Auditorium 
Shuttle service available to airport 

• lloicl Brilion ($35 single/$3fi double) 
Inexpensive parking available 10 regis- 
tered guests 

Walking distance to the Civic Auditorium 
Codec- shop opens 7:0(1 A.M. 

Shat ctl IkiiIis 

The Cal Itedral Hill. Holiday Inn Gulden 
Gateway, and the Grusvemir Itutcls arc ap- 
proximately a mile away from tlte Civic Audi- 
torium. Limited shuttle bus serviie will he 
provided from these hotels to die Civic Audi- 
torium lor those who do not want to walk. 

Read tlte housing application, and mail (he 
completed application form to the housing 
bureau early to citsutc reservations at your 
prcieircd hotel. Reservation fonm must be 
sent directly to the Housing Cooixlinaior, 

AG 11 Fall Meeting, San Francisco Housing 
Du real 1 , P.O. Box j"ilU2, San Francisco, CA 
U 1101 . Do not send housing reservation 
forms to the hotel. 


Reservations must be received by October 
31 to be confirmed. Do not write or call AGl 1 
for room reservations. 


Scientific Sessions 

The Call for Papers, including specifica- 
tions for abstracts, was published in the July 
3 and August 14 issues of Eui. The program 
summary will be published in the October IS 
issue of Ea. The preliminary program with 
the abstracts will be published in the Novem- 
ber 5 issue of Eos. The final meeting pro- 
gram, with presentation limes, will be distrib- 
uted at the meeting. All scientific sessions will 
be held at tlte Civic Auditorium. 


Exhibits 

Exhibits of instru mentation equipment, 
book publishers, program of government 
agencies, and other exhibits will be located aL 
the Civic Auditorium in the Main Arena. The 
exhibits will be open Tuesday, December 4, 
through Thursday, December G, 9:00 A.M. to 
5:00 P.M. daily. 

The following exhibitors are confirmed to 
date: 

Academic Press 

Antciiran Congress on Surveying and 
Mapping 

American Society of Limnology and Ocean- 
ography 

Elsevier Science Publishing Company. Inc. 
Jet Propulsion Laboraiory/TOPEX Project 
Kincmciric, Inc. 

Kluwcr Academic Publishers (D. Rcidel) 
National Science Foundation 
Nature** Own 

NOAA/National Ocean Service 
Pacific Delight 

Quuliinetrics, Inc./Weaihenronics 
Scltonsiedi Instrument Company 
Sprengnciher Instruments 
Springer- Vcrlag, New York Office 
Tcledync Geotccli 
Terra Technology Corporation 


Social Functions 

All meeting participant.-, are invited i 0a t- 
letul these events: 

• Irehreaker party 
Monday, t>:t)lt-7:3() l'.M. 

Holiday I 1111 Golden Gateway 

• Wine Reception 
Thursday, t»:0IJ-7:30 P.M. 

Cathedral Hill Hotel 

• Complimentary refreshments will be 
■ci ved daily at the Civic Auditorium 

Business Meetings and 
Section Luncheons 

The AGU Council will meet Tuesday, De- 
ccinlier 4. at 5:30 P.M. Metnlters are wdeome 
to attend. 

ASLO will hold a no-host smoker (cash 
bar), Tuesday, Dcccinhct 4, at 5:30 P.M. 

The section hutcheous will lie held at the 
San Franciscan (SF) and Holiday Inn-Civic 
Center (IIICC) hotels. Please indicate nn die 
registration form which luncheon you plan to 
attend and include payment. 

AGU Council Meeting 
Tuesday, December 4. 5:30 P.M. 
Cathedral Hill Hotel 

ASLO No-Host Smoker 
Tuesday, December -I, 5:3(.i 
Cathedral Hill Hotel. 

Tuesday, December 4, Noon 
Geomagnetism and Paleomagnetism 
(HICC), $11.50 

Planeiology/Vokanology, Geochemistry 
and Petrology (SF), $ 1 1 .50 
Seismology (SF), $7.50 

Wednesday, December 5, Noon 
Geodesy (SF), $1 1.50 
Ocean Sciences/ AS l.O, (SF), SI 1.50 
Solar Piauctarv Rclmionships (HICC), 
$11.50 

Thursday, December 6, Noon 
Atmospheric Scicities (SF), SI 1.50 
Hydrology (I I ICC), $11.50 
Tcclnno physics (SF). $1 1.50, Speaker 
Dr. Barry Raleigh, Director, L-DGO 


RETURN THIS FORM WITH 
PAYMENT TO: 

Meeting Registration 
American Geophysical Union 
2UIN1 Florida Avenue, N.W. 
Washington. D.C. 20009 

Or Call: Toll free 800-424-2488 
nr 

Meetings 202-462-G903 
PLEASE PRINT CLEARLY 
NAME ON BADGE 


AFFILIATION (for badge). 


MAILING ADDRESS 


TELEPHONE # 

HOTEL 

Days you plan to attend 

Please check the appropriate box(es) 

□ M 011 □ Tttes □ Wed □ Thur QFri 

Please check appropriate box. 

Members of ASLO and the cooperating societies may 
register at AGU member rates 

□ Member AGU 0 Member ASLO 0 Nonmember 

□ Member cooperating society 

□ AMS-Anterican Meteorological Society 

□ ASP- American Society of Photogiammetry 

□ AGS M- American Congress cm Surveying and Mapping 

□ EGU-Eurnpean Geophysical Union 

□ UGM- Union Genfisica Mexicana 

□ GGU-Cunudian Geophysical Union 

Nonmembers 

If you register at the full-meeting non member rale, 
the difference between member (or student member) 
registration and nonmeinber registration will be ap- 
plied to AGU dues If a completed membership applica- 
tion is received at AGU by February 28, 1985. 

Preregistrants 

Your receipt will be in your preregistralion packet: 
The registration Tee will be refunded if written norice 
ol cancellation is received in the AGU office by No- - 
vember 30. The program arid meeting abstracts will 
appear in the November 6 issue of Eos. 


AGU 1984 Fall Meeting « 

DECEMBER 3-7 j 

San Francisco, California ; 

ASLO WINTER MEETING ! 

REGISTRATION FORM j 

— — | 

Deadline for Receipt of 1 

Preregistration i 

November 9, 1984 I 

(rates applicable uttlv if i drived by NhvciiiIr-i 9 with payment) t 

More iJmiii One * 

one day day , 

MEMBER DS70 0*35 j 

STUDENT MEMBER □ $30 0$15 j 

♦RETIRED SENIOR MEMBER □ $30 0$15 i 

NONMEMBER 0*95 □ $47.50 j 

STUDENT NONMEMBER □ *10 0120 i 

*Age 65 or over anil retired from iijll-iitm- i-mpltiyim'iu 8 

1 

SECTION LUNCHEONS \ 

Circle section and indicate number of tickets, All t 
lunches begin at noon. i 

Geomagnetism and Pnleoniagnelism, Tttes- * 

day, $1 1.50 j 

Planetology /V olcanology, Geochemistry and j 

Petrology, T tiesday, $ 1 1 .50 j 

Seismology, Tuesday, $7.50 j 

Geodesy, Wednesday, $11 .50 « 

Ocean Sciences/ASLO, Wednesday, $11-50 j 

Solar- Planetary Relationships, Wednesday. $1 ^ J • 

Atmospheric Sciences, Thursday, $ 1 1 .50 \ 

Hydrology, Thursday, $1 1.50 I 

Tectonophysics, Thursday, $ 1 1 .50 « 

Total Enclosed $ — — - — T j • 

(All orders must be accompanied by payment or . j 
credit card information. Make check payable to Ay j 

□ American Express J 

Charge to: 0 Visa 

□ Master Card 

Card Number — — — * — 

Master Card Interbank No : - — : — ~ — . 

Expiration Date . — — — ‘ | 

Signature ' ' ; - 1 - ■ - J • 


Office Use 


- Check No. 




SAN FRANCISCO -DEC 3-7 


ASLO WINTER MEETING 


HOTEL ACCOMMODATIONS 

PARTICIPATING HOTELS 


Augusi 21. 1984 EOS 


M American Geophysical Union 
1984 FALL MEETING 

ASLO WINTER MEETING 

HOUSING REGISTRATION FORM 

READ CAREFULLY and RETURN FORM DIRECTLY TO THE SAN FRANCISCO HOUSING 
BUREAU AT THE FOLLOWING ADDRESS: 

Housing Coordinator 
AGU Fall Meeting 
SF Housing Bureau 
P.O. Box 5612 
San Francisco, CA 94101 

fheTndfwdtu'aTed'in 1 "^?^;'' abbrc , vialin 8 as ««“«*■ Confirmation will be sent by the hotel to 
individual named in Part I. If more than one room is required, this rortn may be photocopied. 

Pari I 

REQUESTOR 



Carriage Inn 
($52 Single/$54 Double) 
140 Seventh Slreel 
(800) 227-4368 

Amerlcania 

($49 Single/$54 Double) 
121 Seventh Street 
(800) 227-4368 

Flamingo Motor Inn 
($43 Single/$43 Double) 
114 Seventh Street 
(800) 227-4368 

Hotel Britton 
($35 Single/$38 Double) 
112 Seventh Street 
(800) 227-4368 


Cathedral Hill Hotel 
($51 Single/$55 Double) 
Van Ness at Geary 
(800) 227-4730 

Holiday Inn Golden 
Gateway 

($49 Single/$55 Double) 
1500 Van Ness Avenue 
(415) 441-4000 

Grosvcnor Inti 
($49 Sing!e/$55 Double) 
Van Ness at Geary 
(415) 673-7411 

Holiday Inn Civic 
Center 

($49 Singlc/$55 Double) 
50 8th Street 
(415) 626-6103 

San Franciscan Hotel 
($50 Single/$56 Double) 
1231 Market Slreel 
(415) 626-8000 


All hotel reservations must be made on the 
housing form by October 31, 1984. No tele- 
phone request will be accepted. Confirmations 
will be mailed directly to registrants by the in- 
dividual hotels. A first nights deposit may be 
required by the hotel to guarantee your room. 
Changes and cancellations should be made di- 
rectly to the hotel. 

Mail your completed housing form directly to: 

Housing Coordinator 

AGU Fall Meeting 

San Francisco Housing Bureau 

P.O. Box 5612 

San Francisco, CA 94101 


Nunv nf Company or Firm 


Siirti Addle* ni f- o. B«.\ Number 


ZipU.S.A. 


m 


□ 

□ 

Cull fit ry 


Telephone Number 


Part II 


INSTRUCTIONS: Select FOUR Hotels of your choice from the list of participating facilities, then 
enter the name on the lines below. 


First Choice 


Secutul Choice 


Third Choice 


Founlt Cliotcc 


NOTE: Rooms are assigned on a “First Come, First Served" order, and if none of your 
choices are available, another facility will be assigned based on a referral system. A cut-ofl’ 
dale i-. in effect; vuut .n-i-i’^.i’.i-.-u tuay m.-t W ptocesscd if received after 14 days prior to 
your arrival date. AGU housing registration deadline is October 31. 

Part III 

INSTRUCTIONS: I. Select type of room desired with arrival and departure dales. 

2. PRINT or TYPE names of ALL persons occupying room. 

3. If more than two persons share a room, check twin and the hotel 
will assign (wo double beds. 


CHECK ONE 


□ SINGI.F iRix-m uiih one bcO «>nc perv-n) 

□ IJUUBLL (R<k.m with enr bed two jH-noiul 

□ TWIN iRnnni w|ib iwu hed* iwiipcnnml 


IMPORTANT NOTE: Hotel MAY require a deposit or some other form of guaranteed arrival. If so, 
instructions will be on your confirmation form. 




Special discount airfares have been secured for this meeting. Available from 
-most cities within the continental U.S., the special airfares are lower than coach 
jares and in many cases lower than super saver fares. Available from more than 
**0 cities, these fares have unrestricted minimum stay requirements and no ad- 
vance purchase. These special coach fare discounts are valid from November 
28-December 12, 1984. 

Ttteti can be reserved and purchased only through CONFERENCE AIR 
SERVICES (CAS), the official air traffic coordinator for this meeting. To reserve 
your flight to San Francisco using these discounted fares, call Conference Air 
service toll free 800-336-0277 between 9:00 am and 5:30 pm EST. Monday 
through Friday (or In Virginia and Washington, DC area call 528-0114). CAS 
wtil Instantly confirm your reservation on an available flight at the best airfare 
consistent with traveler requirements. 

Below is a sample of the round-trip airfares that are CURRENTLY AVAIL- 
ABLE TO AGU attendees as of August 1984 with the special discount fares 
alongside. Since ALL FARES ARE SUBJECT TO CHANGE WITHOUT NO- 
TICE, PLEASE CALL EARLY' Only sample cities have been listed below. ■ 
PLEASE CALL CAS for the applicable discount fare from your home city. 


SPECIAL AIRFARES 

AGU 1984 FALL MEETING AND 

for this meellng. Available f rom ASLO WINTER MEETING 

:lal airfares are lower than coach 

n sS no San Francisco, California • December 3-7, 1984 


Round Trip Airfares 
To San Francisco 

BOSTON 

CHICAGO 

DALLAS/FT. WORTH 
NEW YORK 
WASHINGTON, D.C. 


Regular Coach AGU Convention 
Fare Discount 


$952.00 

796.00 

700.00 

938.00 

912.00 


$431.00 

407.00 

351.00 

463.00 

408.00 


NOTE: In the event of an Increase or decrease In published 
airfares, the AGU special fare will remain lower! 1 










